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# (polyethylene glycol, PEG) 3?W ffolf^j) (homodimer)* W 

£ 1 
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49 *H ##7]7> #7}£ PEG-|« #5^£ ^#o]^] ojo] 
{PEG-BIOLOGICALLY ACTIVE POLYPEPTIDE HOMODIMER CONJUGATE HAVING ENHANCED HALF LIFE IN 
BLOOD AND PROCESS FOR THE PREPARATION THEREOF} 

£ l£ £ t^l 45} *tl^ hGH W<>1M ^ PEG-hGH 
SDS-PAGE 4. />> }'5l °] j3. , 

£ 2afe £ 4s]- PEG-hGH ^§^1^1 l^fl^ 1^ ##7l* 3_± 

-PEG-hGHsf 0] m^7] neflioii, 

£ 2b^ £ ^Hgofl 44 ^1^^ PEG-IFN -f^lM 1# ##7]-t 

-PEG-IFN4 *]M-$7] efS-^tJ- -L^o)ji t 

£ 2ctt £ 44 PEG-GCSF *^o]sg=*|) l^fl^l ff> £#71 f- fit 

-PEG-GCSFS]- wUfj>7] ^i-^^- ZL5fl = o]j7 ( 

£3^ £ 44 afl^g PEG-hGH ^o]^l ^^flo] Ajsfltfl ^.g. 

-PEG-hW a]^}7l 4«M ^«K*W *£• o^ t > ^7> Aft ^ 

^ 3W4. • 
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* (polyethylene glycol, PEG) 3?H o}sj] cj^ *#oj$*j| (homodimer)* ^^JL, #7] 
PEG7} ^3 PEGHSbJ*^ #e]*Se]i= ^#01^] 1W o,i W ^014. 

H*K^ ^ j-h^ ( human growth homonei hGH) ^ Ws)o1 

Wit W 3UeL£ «^ g ( Turner syndr o m e)^ W fifl^ 43 

5] £S£ %s$^ > 4^ «^ (Chronic Renal Insufficiency> CRI) ^ A]s6j , A> 

-§-sU $U, (Osteoporosis), 3HJ- $ #9 f-4| tfl«fl^£. 3#a]^o] qqg*] 

^ ^ £# 7 1 ^-^1 **N*I i^<y<H) 3€. £^ *fiii 13 si*]- f-^si^oi: 3 

*}*r MS «j) « ^ $ w 34 ^ WM 7W ^ (differential organ 
growth) ^4 4« M fr^ o) 7 ]« - (Haffner „ ( Schaefer> p t 
Girard, J., Ritz, E. and Mehls, /. Clin. Invest. 0.93:1163, 1994). 
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£3 ^#1^ Aj^vfl ^7}a)7)7) m qrL] <£^ 7 } 

(biocompatibility) ^ nflB^ ^ofl 3j#4sH 1^ <=>W1 ^ 

D-f^fe aj-f. (sustained release) *fl$ 2<$#3. <£^-7> AjjEs)^ ^ 

atf4 c^ 7> 4*ti| (Genentech)A>^ 

€ ell* (Nutropin Depot )o]efe o. s o]§ ^Dfl^>ji #4. ojs. s ^ ^ % 

a ^ W^7l£ #4. Sth <>1* 2^ #3] ifloflA^ o]^> ^ i aao ] 

^£7> £0}*]^ iB£ «4 7 |. ^$.61 ^S\o] %^o] #±S\J! ^)^vflofl^ 

4)^. ^1- H olBj^| € W 2b> 
4^ 6 J4 (G-CSF) ^ aj^ ^71^ ^7}*}7)7) m PEG4 ^ W a** 

«fl W| 44 SUM}* - 7W ^ 3^ i^fc ^Alfl^l, AS^vflofl^fi] d^f. 

*7M« M; *W4 ^ a]^, a,^ ^ ^ ^ ^ ^ (clearance)^ ^ m 
tf) o]*ol4 - #^4 PEG7> nfl A> 7 )^ ^ WiS o] gH 

#o] #£*Hb 3£ 4^°]4#, ^Aloj] PEXJSf ^^-tr H ^-«3j^S] Aj^l] ^£7> -f-^ 
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<io> *o] AV.-g.sjjT PEG ^ 3.^3 ^q. ojtfo] 4^. ^ ol ^ (lysine) 

^-B-^f-i: *H PEG7 > r^o} a ^ofl JjL^i^ olnfl rf^o] ^ #*J?:§S) 

33*UiL ^^7f PEG4 3 ^*>t,1 €4. PEG 

4 H^olA] ^7lS] atf* rfl^fl ^^AS ^cHM-S-S PEGm 4^f 

°i m^-si ^mn su, m^s. mm $m*r 4^1 
^mm. i# *«H f oj^j ^ jres.^ ^ s^ofl i 07 flfi] 4^. eHAi #7)7} 

n °) *7l# * o]^ ^4 p EG 7> ^-fofl o]# ^ j^o} o.^ 

(pegylationH^ ^o) m ^oa A>-g-£)s>}4. ^ej, ( Ge nentech)4^ 

[Clark et al . . The Journal of Biological Chemistry 271:21969, 1996) ^ -^-*|] -^-S] ^g- 
*llW0 93/001093>*r °M Sh^ 33 ajo. nfl pegs. 

^BflS A*** - m ± W 7flAle>J1 fl o. 1 ^ i jj^^o^ ^ (p Mc(Joff 

et al., Ota*, to. A///. 36:3070, 1988; Chamow, S. M. et al . , Bioconjugate Chen,. 
5:133, 1994; Teh, L. C. and Chapman, G. E. , Biochem. Biophys. Res. Comm. 150:391, 1988) 
# **fl Sl£ PEG* Wmth olnfl, Aj^ofl Af M PEGb *;MM 5,000 

kDa°l&o.nJ_ (premyeloid cell line)°J FDC-P1# 42. iM #«fl 

^ * PEG ^7} n %^o] # ± %^ q W 

m. **| *l)5,766,8973: g ^*fl ^j^L « 00/42175Jlfe ^ Jths. 

4 PEG* «Alflo| flo^ PEG7V fltf ^ *V-§-^ a* i)^ 7 ] 

<^ PEG-IN] °HJ=f- 4**H PEG 7f Al^o] 4 w oj= a j.c.^ £ ^ ^q - La1 q > o] 
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3$ PEG* 4-§-«1-^^ $13: ±S.&<% (disulfide) 

?> « JL5.£- «34HI Af-g.^ «3HAi #-§--§• ^^4. ^W-J-. ^71 

gflo]^ H]-O.oll A>-g-^- 0]7_> ^ jrs^ol €£*8°1 0>q^, *>o. A]^jO]o] ^fl*}^ 

-f^^S. -§-0)^1 o> 7] nfl^ofl ^ S -S^ 7 ] 

<i2> 4 ^ ^ ^ +fe ^ n-to^o sra«w-a 

a]?1 ^Jl^ 4 5114. 4^ *5,985,265M 4^ ^oj^ N-^# 

°fl^ 20,000 PEG-M«-1=#, ^a^ (consensus) °14^€- £44 N-W«l|fc 

$ 12,000 PBG-^*1=* 44 -8-71 1^- ^-g-ojg. g 7^ p EG n>ol N-^i 

*WM 34, fl^W 38 -f 4 20% A^^fl J^f. W ^ ^3 

°J 34fe ##0.4. «U3| 4£ W£4 peg* A>-g.^^jL aj-q.^ PEG p> ^sj-g 

7) nfl^-ofl 1# ##7] 7B^da4^ 34 3 o.s 2^*14. 

<"> ^^^1 JiaL* AW* *W «W^ol-a^a flfc *g 4^1" #o] 7 ] 

3*1 4*13 O! S ^ n O]^^ $ "o^n} PEG1 . -aI^t,) sj-. ^O-ofl^ £ 7 j 

fe 3*<*fc ifl -f JMJ 0.3. Jl47> 714 ^44 5J014. ^ Mlfl 

£44 4# ^7)1 M^jat|.7> 44 ^Mrffe nfl^ -c^^ ^ 

4 -frA^Tll 4e|-^1 SHrmr «o^. , ^7] ^ #^#7>^ *o]a 1^ o]^ 

«■ Jl4# M*h7l *flo] ca.i*4. ^el^EjHc]) 44 4t_> 4a 
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^«flo> tb4. °1 #^*H§£ Dfl^- 47fl *H £4* 7]rfl^- ^ toa, i 

-fle^M #sl^E]^ %^^7> ^.ojl ^-#oi^] c^sj £^0^ ^ 

3$4. ^^ 6 J (growth factor)^ 3*r€ ^2* 7}*U oje]^. 

#*i*Rr 7fl^a^ ^*n*>^ ^ &4. 

u]^- s*j *116, 107, 272JLofl 9)^#, ^ 7}z) ^» 4-§-*M EPO ^o]^ 

(homodimer)# ^^r^4. ^.&I4, s)7Kf HTfl I^JI ^x] £#7l# 2-3«fl ^ 

7 r *}£4. ^7lAi£ oj^j ^^o s ##7l*r ^7>*>5H^m ^^o^ ^o] m 

p]^- ^ ^115,738,846^ ^7}X\f)7] ^ o. S £-7}^ 8,000 PEG# ^3. 

4-§-*h suhus ^o)^ m wa:a oi s » Ei al ^ t > a jo. ## ^^c.^. 7imja ^ 

4. 11514, -8-71 PEG7> <?]Bl5|lS Hl-olA] #7]^ JL o] ^ O. jg. ^^r&O.^ ^S}4 

<3$U *>g ^7> JL4£ ^*>4 «tf o}^ ^ oj-^ofl tfl# oj^- 

£ &&4. St!:, ^Ml *«) ^fl^M. *11W0 92/1622lJlfe- ^c>)^)7} o)&o)^ 
(Heterodimer)f- ial^^-cll , # 7 J ^ofl 42^ oiE^^ ^_g_^ (jL-i ra )4 TNF 

*I*M* -g-T^ 10,000 PEG^ ^SHS-^, ¥ ^1 SLf- ^-SH ZLf-o]] <£%s\%^. n. 
514, °1 ^ai top *M1 5:4 1^ W7H cfl^. oi #c ,i $0.^ ^] ^ ^ 

7>* Tl^^S. I" ^ to oV^Ajofl W 2]Dl^ §J^4. 

nm7) mq, ^ #£1^^=^ 0}v] ± ^ « xH PEG ^ 
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sH4! # 7 ]s} oj-ul^li ^ £*HH PEG7> PEG-^#^ ^o]^] 4 

Ml- ^lSSKil #7] PEG-^#^ f-eWJE. ^^7> ^Tfllfl ^ X\#o) 

<i7> £ -g-tgo] «*^<3 #e]^E] = ^ ^ «<?H PEG %9\ tL> 

^itfl %Ajoj PEG-^N*^ f-e|^E}<= ^*Hr ^o] 

4. ■ 

<is> ^-7i ^*\7) ^*h, £ ^± ^ <>h^ ^ 

°i $ peg *8?h <a« ff^t^it ^a*\3., ^7) 4 

43 #e^i=3 e^-oi^i #7)3 oj-nii^l ofl $ -g-*}-^ PEG71- PEG-^e)* 

<19> o^, £ Aj.^*j 
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< 20 > ^ ^ ± ^#^3 ^ ^it ^^m-^ 

4« g □LSI aflafc^-t- ^l^tVc}-. 
<2i> £ ^oj| ^ peg-^e)%^ Selfless, ^o]^ 

<22> ^ l) <= £7^ ^E]^ ^E]^E]HS] 0}V]± ^6\) $ «^ pgQ ^ # ^A]^ ^ 

MM* *8>S«Hr #711; ^ 

,6)1 t> -g-T^S} PEG1- *H]*Hr #7|H 2}*fl 71] Si ^ oJ4. 

< 24 > £ ^ofl - ^s^Hslfe fltf ^ m (hGH) , 

(IFN), 4^^- f^o]*} (G-CSF), 17^ Al^tfloiol oI-pI^av A^^g- ^ 

MW *5L*I| ( 17 S-G-CSF ^olsfll), aj^ ^ #^017]. (EP0)> o,^ 
GM-CSF #^a>o]t>1- ^-g-*fl (TNFR) 6j|S * ^ o}ofl afl^o] 3,3. 0 >u]^ 

(Cunninghum et al., -Proc. 7fef7. ^carf. Scf. USA 88:3401, 1991). <>H, o]t> ses-s] 

4*lic <3W ^ ^c. s 0^3. (AfcceDf 



'0030021122 



#^ g/^: 2004/3/6 



Progress In Hormone Research 48:253, 1992), OT^-Hfe **°11N ^-^1 PEG ^ <£l 

. £W 49 #i^J=i- 3*3 *Hb DNAS M 3L±r ?m 

W m 1)3 PEG Mfc *w <H§ 3**4 ^^^1 

7] SE^ ^«JH717> *ti| H>^^4. Hfc, PEG f^M13 ojofl 

fe- 3-8- °>MM-, 1 100 kDa°] HV^*>i, 2 xfl*] 20 kDa°] Jf-§] a>t^*>4. 

PEG %?]5L <£^& W ^s]#^ f-el^E]^^ ^oj^aiHi ^ 

PEG (ALD-PEG-ALD)» «h§-Al7]^ *Qqo]£ «}-§-^ ^fltftj-. aflzJ^H^ aV-g-o^ 
«1 M 4M§* ^I^WM 4)« 43*4 W*:PBG ^3 1:0.25 vfl^l 1:103 

*r Sill, 1:0.5 l:lol H].^-a}^4. £t v, ^71 J^iSflo]^ ^^6j) 4^ 

-g-71-W 
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M*)]^ 4__f- aH__ iLi^H = 4°1^ (NaCNBH 3 ), ti^^lf, ^^11^ 

HeJ«<>Kl 443 jg.xy* -o] &4. a> 

* SDS-PAGE-i- *H9*H ^51%^ #e)^El^o] ^_]^j ^ f 

(size exclusion) 3__TJ>j_._i2fl4 -fleHM tE]^E]H§ 

WW. °W ELzLv}^^ o]$-t}q £& 7 ) ^4 ^. 

f^l^l-MM^ N-^-^l PEG7> =^4^ J5Lii-PEG-^e|*^ #s^e)__ 1^1- £e] g ^4 

#31 2HH ^o]^] 4-§-s]^ PEG f^*)] £-7}^ Jg-#aja] ^-§--_ PEG 

*H f^H ^ PEG fWl ^^-1: SW^ilS ^4f- nj) PEGS] % 

^^■7]0j] 44 40] A] # 7 jOj g_0j.pji.7j_ Aj^Bflol ^J- 7 j ^ ^]__E]^ #7H1 1^ ^ ol 

4. t> #5]^E]__^] # _V7}S] PEG^> lt«>__^ S>7} ^Sfl _r PEG^ 

-S-^o] 1 ^z) 100 kDaol 4^3i_]._i ) 20 xfl^l 40 kDa°l If-*] 4^-3]_>4. PEG^) *>_3j-7] 
tt telWolH (maleimide) iLf- ^ ^Aj4_j-L (succinamide) -6-_=^]7> ^44^ -fr 

H*)]^r ^Ajujpj^ _£__4___flolB, ^Alu|Dj^ 7>i_44^t 2^ ^Ajujnj^ 4j_4Mh ^ 
* A M-«- * &4. 4-8-^ PEG^ ^15)714 $x)s\7] $4 ^ 4^*>7flfe £43 

PEG7> ^4 3M -a-e]44. y 

°14 *H PBGHB^HM €3*_b}__ ^oj^ofl ^7^_L__ PEG1- * 4*1 a 

71 nn^o _i__p>___iBfl^ ^oj^ # 443 <= #e)^Ej H oi] 

PEG7> £ 7H **<>)M-PEG 
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4 afistr peg ^€ ^3*^ #^3*= # 
3§fl <^e] Jg-tl (Baldwin et al., Acta Endocrinologies. 119:326, 1988; Clark et 

al., /. Biol. Chem. 271(36) :21969, 1996; Bozzola et al., /. endocrinol. Invest. 21:768, 

1998W *r 5£4. 4# *<H, Nb2 ^S^* 7}*|ul Afl£ £^-§r 

3 J2.S -fr*] 5) SA}§>71 ^Sfl ^Bl- #-?-7fl ^7> A)%* f-Sfl ZL 

Wfe %^^r ^*>S^|^> *<MH W7l7> ^^§>7fl ^7>§H ^flifl ^ ^ 



<33> ^a]^] i: cl^V iefl ^o]^]^ ^ g 3^ 

<34> 7fl2:^- «y?_V JLH£,g. cfltr 1 ?!^ ^1316347^^ wj-^cHl 4^ ^flS^>^Jl, £ t 

44€ <?1?> ^Bfl (native formal 4. *fl2:€ ^ 

# 5 mgM ^£3. 100 mM ^-g-^ -g-*M?} o]^} jr as. -g-ofl^. § 

y l*}$4. PEG ^l*}-7l 3*H, ^^cH «1 

■§-711- 7}^\ PEG ALD-PEG-ALD 3.4 kDa) (Shearwater Inc. <>]?J Jl-S. 

£ : PEG ^3 #Hl7> 1:0.5, 1:1, 1:2.5, 1:5, 1:10 ^ 1:20<>1 $7} 
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^e^e. -g-ofloi] zj-zj. ^ 7 ]-Al7lJl > $HNS1 4H#-*M^-BS1^1 <=bHH (NaCNBH 3 )l- 
20 mlH ^^$4. tiJ-S"^- 4t:^Ai 51^}^ 3A]# ^a1^4. 

oVniic -f Jfl«fl #^3-2-5. peg ^f\A S^l-a. ^ ¥ 
^7>7} i:is **ol^3fl| (hGH-PEG ^?l-hGH)» g7l 7>X|al ^ 

37] tifl*f| HS*}.!.^!^ (Superdex size exclusion chromatography) (Superdex 200, 
Pharmacia*})* ^^^4. &#-g-°-»o.3. 5 0 mM 4H"t-I^I°lH (pH 8.0)1- -WW hGH 
W>l#*l* 3**^, PEG ^4 =tW*l ?1# 3# 31^4 PEG ^* 

^7l«4. <>laJf^| tij-fi-^o] 7 }# #JL Y^1" 0 1 3£ <?R> ^ : PEG ^ **1 

o} 33 1:0 .5 ifl^l 1:2^* ^^4. hGH 

■g-o^ ja^^l *|^JL3. ^7> 3*i|*r&4. 3 m£2] *3Sfc£ (PolyWAX LP, Polywax 
Inc., *R) ^* 10 mM Tris-HCl (pH 7.5) «-g-«|^S ^I^IH^. hGH f-f^Sfl * 

1 mi/^r^ -fr^S ^4HI **M« 5 CV, ^ 15 m*3 sg^ a^*} 
5S4. 10 CV (30 m4)^ 1 M NaCl £^-§-^5. 30£ 0°IH 100%7}*1 ^-f- t^B "c 1 " 

A^tr S %5. ^«fl ol-8-*H, hGH S-ii-PEG-hGH IWt £ 

5] 51 ^71^4. 

<35> ^Al<^] 2: 40 kDa £*|*§ PEGS. ^€ £M 

<36> ^ofl loflA^ ^^q^ hGH **ol*3(|4 £4^ 40 kDa^l NHS-PEG 

(N-hydroxysuccinimidyl-PEG, Shearwater Inc., o]5f)f #£4H 2*1# #-§-^4. # 

*l*r : PEG7> 1:2, 1:5. 1:10 1:20<>1 ^5L^- NHS-PEG* ^^n. 
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4^-§- 0 -^ 100 mM v+B#-ii*S°lB (pH 8.0)* 4^314. ^3.* ¥ «*>3 PEG7} 

ItS ^ol%*H (2PEG~£M i **ll)* 3*H*M 4«H =rf3l^ H7| tifl^fl HS^S^*! 
* ^m£4. PBS# 4**|-3U «■ £*>4 PEG7> **°1M (PEG-** 

^1^)4 PEG7> ^43*] **°1**|* ^1)71^4. PEG-**°1**II4 2PEG-**<>HM| 
3 60% : 40%°] £4. o]3.Jf4 £-§-^o] 7 }# ^#o] aj£ **°l$*fl : 

PEG^ l-ttlfe 1:10^* 4. 

<37> aJa]o|] 3 : 40 kDa PEGS ^S <?]bH^ **<>1**|^ ^2: 

<38> ^a)^1 14 f.<g$ aj-^ o. s olE^3E|)^- f^o]^] (IFN-PEG ^4-IFN)* *llS*}$!4. 

£o] aflsS IFN **°1^*H 24 f^ft OT'^-S 40 kDa NHS-PEG ¥ £ 

4* 4o]aJ # 7 H al^-o]^ O.S. 1^-4^4. £44 PEG7> IFN **°l**l| 

(2PBG-**°11MI)*3*l*|-7l ^44^ 371 *M 3.3.*}S.n.^3\^ PEG- 

-S-* 0 ]^^ 2PEG-**4 i £*II3 ^falfe 4 60% : 40%°1&4. 

<39> ^A]oj] 4: 40 kDa £4^8 PEGS ^S 4^ WW **<>11MI*1 
<40> ^aH 14 4^ 2,4014 ^o]^] (GCSF-PEG ^4 -GCSF)* *\]& 

°14 *M *I)3£S GCSF 4J*H 24 «o v ^^-S £4^ 40 kDa 

NHS-PEG £4* #7H Hls.ol^o.s. ^^a|^4. Jf £44 PEG7> ^S GCSF * 

MM (2PBG-olM)* 3*0*M 4*H a7] «M as4«^» =r*8*}£4. 

PEG-°]^*114 2PEG-°1M4 4 60 % : 40 
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<4i> Hlmofl l: 40 kDa PEGS. *r*]€ W iS§ 

<42> 100 mM tl^f- €^-§- 6j ! (pH 6.0)i 5 mg^- 3^ M 5 m£7> 

s]£^ 37111- £*>^ 40 kDaSl £*1H W*1-PEG-&3|*|2. (Shearwater a>, p1^) 

« Sl£ ^tf Jl = ^- : ^^l-PEG-^cil*l^ #«]7> l:47> #7l -g-$H ^<^&4. 

#71 *H~8-*H -M^lti NaCNBH 3 (Signer, pR)* 2^ 20 mM<>l ^7>tb ^ 4t^H 

18*1 ?_> ^-91 *M*I ZL#*\?M*\ a J^1^4. 

<43> o\u]hL peg7> ^£ 5.ic-PEG-hGH IW* £3*r7l ^«fl *>7] 4^* ^ A 1*r 

£4. 3 ntf^ fci^i <i4 (PolyWAX LP, Polywax Inc., 10 mM Tris-HCl (pH 

7.5) ^sM^4. PEGM ^%^r 1 m£/£2l 

Al^l ^, 5 CV, ^ 15 3g$ #f-g-<* JLS. /113*l-$4. 10 CV (30 m£)3 1 M NaCl &f-§- 
°-!j<L3. 30£ 0°1W 100%?}*! ^S. ^-tifl M^g- A>-g-tr ^tifl w o Vl 3* 6 l-§-*> 

<^ He)-, 3~ ^ S-lc-PEG-hGH &*\3. -§-f^m4. 

<44> at-PEG-hGH 3^*n -§-# £^ 7Hji a7i 3.£.4s.^efl4-t tOT£4. 10 

mM tKiM-H-t $H£-§-«J| (pH 7.0)AS tt^^ 200 (Superdex 200,. Pharmacia*}) 

oil #71 -g-i^* t?^H 33*}$^ ^tb ^-g-^iLS. -§-#*r34. °H, -fr^-fr 1 
ml/^S. *s]^r&4. Bel- £ 4-PEG-hGHfe 3.:r.-PEG-hGHJi4 •§-# *1#°1 ub> 
S2.S oil- *H7]*H 2-ii-PEG-hGH^ =r^-3r$4. 

<45> ^ si 2: 40 kDa PEGS ^€ <?H^€- ^ 43 t 1 ^1^ 
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<46> #71 tilHofl 14 ^£.3. £4^ 40 kDa £4^ ^4 -PEG- £31 4^ 

(Shearwater a}, 4^)« <y4*im4 4^ ^4*144 N-^^l 44 ^^eflol^Al^l * £^ 
$ £ic-PEG-IFN4 S-ii-PEG-GCSFl- 44 £3, M4S4. 

<47> ^tgcfl i: peg ^^21 3* ^ 

<48> #7l 2 vfl4 4<*114 PEG-hGH Itl PEG-IFN ^f" 

^ ^ PEG-GCSG -f-^ol^l W*fl4 ulH^l 1 44 2°1]4 Hic-PEG-hGH 5Lii 

-PEG-IFN ^ 2.ii-PEG-GCSF4 ^£ 5? ££.tt f-44 (Coomassie) <§4, SDS-PAGE ^ H4 «fl 
^ HS.o>SZLHfl4 U<& 4*)1 HS.p>S.ZLefl4)l- 4-§-*M sr^SS^, «14-t4B 
(Beer-Lambert) 44 280 nmi4 ^4$4 (Bo Hag et al., Protein 

Methods Chapter 3, press in Wiley-Liss). hGH ^HM**H4 £&7] £41^ 4 48 kDa°l& 
al, "?14*im4 43^ *4*14v£ °14 -ff4tr H7l# a.5!|tr. ***>1*^7> 444 40 kDa 
PEGS. =^44^ q= 150 kDa, ¥ 7fl4 40 kDa PEGS. ^44^ 4 240 kDa liL7| ^-7>^ il£ 
4. 40kDa 2.^-PEG-hGH £^*l|4 ^Ji7| 4 120 kDa°123Ul, £4^4 4^ ^ 

4°J4 ^4514. 

<49> , £ i£ oi# hGH # PEG-hGH W^IM ^;*114 4 4 

4 20% 71^71 SDS-PAGE 1 4^-°-S, ^o] ^ PEG _^ol^^ iW, efl^l 2fe 4^3 <?}?> 

iS^, sfl^l 3^ £7 r ^ S.^ #4^ (Invitron4, «ffl444, 44 ^ = -¥-4 40 , 50, 
60 , 70 , 80 , 90, 100, 120, 160 ^ 220 kDa), % 4<?1 4^ ^olIMI* 44\S4. 5- H 4 
£ t ^ 44 £ 44 PEG-hGH ##4^*11 u ^s. 44 

4 4* #4^0] ^^1 7>3* 4<?14-£4. 
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<so> 2: £ = Al^^xfl ^ ^ 

<51> ol^V £3 £3 ^ £ vfl Hja^l 4| SH, PEG-hGH f-^l^l l^ll ('a^] 

«fl 2) £ S^-PEG-hGH (Hliiiofl 1)^ a]^^vH ©M JL = £- -B-a> 

ii= ^£4 (Rat node lymphoma) 4^91 Nb2 (ECACC) *fli (ECACC, 
European Collection of Cell Cultures, ECACC #97041101)* <>l-§-*H a1$*M fc^-fr M 
^*r£4. ^-7] Afli-i- ^ tifl«y=^ (Fishery medium)^ 10% ± nflo} (FBS, fetal 
bovine serum), 0.075% NaC03 , 0.05 mM 2-^2^-^^ ^ 2 mM #^^]o| ^ 7 >^ Bfl<#<>»o{| 
*fl°cMb 10% ±. ^.o]$ tffltftijo^ 24*1 # ^91 4*1 flflWSI 

4. »fl 6 <H°lM «fl^€ AflM ^1- Aflo) ^ 20,000711^ ^£1- 96^ #5)]°1B^ 4 

1H ^£ * ^7]ofl PEG-hGH i^Sf JE-t-PEG-hGH, tfli?o s ^ M = 

(National Institute for Biological Standards and Control, NIBSC) ^ «1€^§ 21 
ss. (HM-hGH)-i- s^*H ^l 2 - $7}$ * 48*12 37TC, C0 2 afl^HH wfl<#* r 
$4. °1 * ^ ^5L (4 €^ Afl£ ^^71 fl*fj (cell titer 

96 Aqueous One Solution; promega*}, nl^jl 4 ^ofl 25 fd^ 4*1£ tifl°M$ 

4. ©1 * 490 niHM 4 *li^ ^7># 31*M£4. 

<52> a 10 fl^ jy-ol, PEG^l ^ tl^> ^ ZL ^£71- ^ 

<53> 
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[3. 1] 





tng/ 
m«) 


(U/mg) 


3 *^ (*) 


hGH 


100 


5.85E+06 


100 


NIBSC 


100 


5.02E+06 


88.9 


2-t-PEG-hGH 


100 


4.65E+05 


7.8 


PEG-hGH 


100 


2.17E+04 


0.8 



<54> 434 3: al^sjl^ Al^^tfl ^ 

<55> <&b\v\)^ <§:4^ Aflaifl peg-ifn (^H 3) $ 

SLlc-PEG-IFN (HHi 2)3 ^«>o}e|i 4°1^3- £3M?1 43-4*1 

(Madin-Darby) 4i AflS. (MDBK, Madin Darby Bovine Kidney, ATCC CCL-22)!- *HI-*rfe *fl 
S.m ^§^4. °H, #sH*« ^e]€°l £4 2b ^ 

*fl (National Institute for Biological Standards and Control, NIBSC)* tfl^o S 

4-§-*r34. 

<56> MDBK MEM (minimum essencial medium: JBIW 10% FBS ^ 1% *H4^ ^B^S. 

v}o]£o] %7}& 371C, 5% C0 2 2] S^^-S Hfl°M$4. M*Ml*r «r3r *l£-4 a 

£M (NIBSC SlEj*!*)* £3 4S. n<& *fl*H 961 ^ 

ioo ^ £^«r 4£, #?HH «fl<#£ 41 £# f-4^a<>lH a]s.7> 5flfe- 

§BlHm°1| 100 uiA 7m if, 37TC , 5% C0 2 2:2 ^ 7}^ tifl<£*}£4. * 

4°le]i 5 vfl^l 7 X10 3 PFU7> sJJE-^- 2^ VSV (Vesilculer stomatitis virus)!- 
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M 37V, 5% C0 2 ^ ^ 16 ifl*l 20*12: ^7>S. «fl°<HrS4. 

<57> *\}7]rteL #o}&*r <$*S\?>}7} fl*H H°fl frHt 31 = (neutral red) 

100 3?HH § 3, 37°C, 5% C0 2 2A]^ ^<?V Hfl<#*r$4. 

* 100% 1% ^^lH-tr-i- 1:13. 100 ^ ^<^534. M£ ^lil- 

£ £f-o^ ^-o] ^ 54 0 a^*rSl4. ^ cfls^ «-^3L (blank)S 

, cfl^l- X\]3. 100%S 50% ^li ^ (ED 50 )# 3l4r*r£4. 

<58> §>7i a 2°h ^ ti >^ ^o], PEGi 4«q $113 *0«- ^ 4H§H7> ^3*1 $ 

<59> [5 2] 





(ngM) 


IM) (lU/mg) 


1WHI cfl^t 
^cflaj ^ (%) 


IFN 


100 


4.24E+08 


100 


•Eit-PEG-IFN 


100 


1.02E+07 


2.4 


PEG-IFN 


100 


1.20E+05 


0.03 



<6i> ol# 7 ]«4 4S.^*\ HL-60 (ATCC CCL-240, Promyelocytic leukemia 
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patient/36 yr old Caucasian female)* 10% £ m stfifc RPMI1640 WW m 

^7-># 2.2>i0 5 *flS./mH S^tr ^, DMSO (dimethyl sulfoxide, 

culture grade, SIGMA)* m 1.25% (v/v)7> ^7}*BI4. # 7 1 96 ^ 

B (Corning/low evaporation 96 well plateW 90 ^ tfoH >1|£7> 2>i04 7 fl7> £| 
£4 % Jf, 5% C0 2 7> 37£ nfl^HH ^ 48*12; ^<?V HflWSI^. 

< 6 2> ^-£7} ^^H^l cfl^T 1 G-CSF ^ (National Institute for Biological 

Standards and Control, NIBSC), 5.ii-PEG-GCSF 3) g PEG-GCSF «*H ( 

4) z^-fr ^-£7} 3^tr ti l^ ™ 16402.3. *H*H ^ ^S7> 

500 ng/mH °lt 4*1 ¥ <3<^-2.SL RPMI 16402.JL 10^^ 3§H*r 

<63> olssj- ^ol §Hl^ Ala* tifl$ HL-60 Afli^Sl 4 €°fl 10 ^ 7}«H 

7f 50 ng/m44^ £^3-2.3 £#3 3^ ^tr tifl^H^ 48*12** 

cfAl 81)^514. flfl<£ ^ Afla^^l lK^-71 Cel.lTiter96™ (PR0MEGA, cat 

# G4100)# ^7RV Afla^ 670 nm 4^1*14 ^#£3- 33*W * 

<64> *M 5. 3°fl*1 4^ £°1, PEG^l 51^1 4^1 € G-CSFfe n %^5L7} 4^3*1 

Sl^ 3i£4. *t, SE-PEG-GCSF £.4 £ ^4 PEG-GCSF l^jsfl 

oi *^o] 4 4«fl ^Tfl W W>l**l ^Ajofl $$&7\ 3l4# # *r sa4. 
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> [S. 31 





ED50 (ng/mi) 


«Md (*) 


G-CSF 


0.3 


100 


S.t-PEG-GCSF 


9.7 


3.1 


PEG-GCSF 


2.5 


12 



66> 5: 9^.3^ 

67> ^ 54^^ SD (RatHTfl Sb^S- (iflat^), #7] <a*H 

2 J^i*'^ PEG-**ol*^ (*1^5) 3i «lHofl 1 $ aflatt 5Lic 

-PEG IMt 100 ng/kgol 5)511=- 3q«H^Hfr iflatS* 0.5, 1, 2, 4, 6, 12, 24, 30 £ 
48*12 ^ofl anWSU. *1^£ t4 * 1, 6, 12, 24, 30, 48, 72, 96 % 120*13 M *A 

1^4. t^Als^ -S-jl^'m^ui, ji^ 

4 <flsHM ^el^^s. M» a]-g-# EL ISA ^8*VSsl4. 
<68> 51 2a, 2b ^ 2ctt A PEG-f-f^l^l nsflHl- 

3711- oil- *>7l SL 4«A 4eH&4. 

<69> IS. 4] . 











£.ii-PEG *V*H 
















hGH 


1.1 


5 


7.7 


2 


15.8 


IFN 


1.7 


6 


49.3 


3 


73.8 


GCSF 


2.8 


6 


4.3 


4 


8.9 
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4 «w wi ****** (W ^° J ^ HM *° 1M 1 

w s*««t4 « * m **« ***** HM *° 1 * 

4 «W »« « « M < *** ********* ** 

^ * flfe4. °l*r *>7l 4*H w **« 



<7i> 6: 1§* 444 W ^ 

*W47> 4** ^3 » (hypsectomized Sprague Dawley rat, SLOV, 

•!« *M 1« PEG-hGH »*1*4 ««4 .* 2-ic-PEG-hGH ««4 

4 444 M» *4 4*M <IM 38,3 

*K4 PEG-hGH «*• «4 *4+ W « * * ** * **" 260 

(i «. *«4«>» ^ WW. W * * ^ ^ «»* * 

°1« «** **** ***** 

flA><H i^jm »«oi AW 4^*4. 

<73> 5] 



hGH 



aic-PKG-hGH 



PBS (0.5 ml) 



60 mill t3(W*b 
360 alU U80/fg/^J 



360 nlU (I80i«7^5 



jgTgy gig gr 



ispR 
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«. 4 aim w * *** **t = 3-1) WM. 4** 4« 

4 »J4 -«* 4*°fl i*H 6«tt 'US Stf tt=S* * 

M „ t7V7V *«»*. 3* I'M <» « ^ W 

<44a* a* ^ * s ««m **** s« w^t *** * 

M ^ 5°J Wt * * «»*• PEG - hGH * W 

„, 3* «?» #4 +4* a^-PEc-hGH a*** naa. i*w * 

4« «a &™ ***** * A> * *** 5 

« »* M» **M«W. 4*« «* w 1S * W 

W 1W «W *«* ^ « fe S ° laS ' ^ * 

tt ^ >)m «i mm mo] =3* 

£Al *A43 «M* Wife *t±«*l *** 2e16 «° > * * ^ * 

4 t41«| S 44 «» * a *' * *" WA,E W 

3* *M«f to**-*** *4 4 rt* **HM<>1 *>* 

44 £43'?! *#°1**H * * S* 8 *- 
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,d^> ^ *>1. * Ml WHMW PEG 
oi^H » 43*8 WM* **** ^1 AS 

4M *M4] oH2c7l» PEGS -M* MM «^ 

» <KM» ^1^* ^ ft* *1M §H W * 
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11 

(polyethylene glycol, PEG) 3«fl ^°1*§=*H (homodimer)l- qM§*Rr #31; ^ 

•£*]-<>] PEG* =^*Kr 5]«fl PECHM*^ s^jgEjc ^o]^] ^*H. 
2] 

WW ■t^ 3 S^ = 7> (hGH) , (IFN), 4^^- f^*]- (G-CSF), 17 

£ Ali^lolo] 4^±s, o>p1^a> ^ <f*}o]7)- o. £ ^j (17S-G-CSF 

3!^ ^ ^<a^> (EP0), ^#^1, Sm^ll, GM-CSF * f^^*} t^-M) 
(TNFR)S o)JjLo^ ^o.^«e! ^ ^^]. 

I*?* 3] 

#31 lHH PEG ^7} ^-^.ofl ^^ §lH7 | a - £S3 ji ^c-il*lH7ll- ^-§- Ij-^ 
4] 

PEG ^7} -g-^ol x vfl^j 100 W o] ^.g. ^ ^^.^ 
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PEG ^f\7\ £*}lH 2 vfl^l 20 kDa 3# ^ ^ «*A. 

6) 

*ll i^°fl sa*H-H, 

#7)1 2)4H **al**4l ^£)^r PEG7} HiM^HH, ?>S4*H 

1, ^Aiqp]^ 7}MolB ^ ^EflolnT= (maleimide)S. ^€ 5-2-3.^ $+7] 

^ 2) 6\]*\ ^o)^])6\} PEG7> £*1*§ PEG^l MA* *Kr 

*. 

[^^t 8] 

#7)1 2)4H ^ol^ofl PEG7> fc^ol i ^ 100 kDa TOSl 

PEG7> 20 40 kDa M^l 34 ^8-2.3. *1MI • 
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I. . ' r. i 

. ' 20 . . 40 •. • BO- ' 80 



(tir) 
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IS. 2b] 




7 1- ! 1 : p H rrrl ^ rT 1 

0 20 ;<I0 . 60 ; 80 . 100 120 . .140 ' 



[S 2c] 




-i i — i — , , 

20 40 60 80 100 



*\tt. (hr) 
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